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(54) RECEIVER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a receiver that reduces the power 
consumption and does not increase the circuit scale. 

SOLUTION: In this receiver having a matched filter that multiplies received data 
spread by a spread code by an inverse spread code to obtain a correlation value, 
the matched filter is provided with a demultiplexer that divides a 1st clock period 
into n-sets (n^2) of sample sections, samples the received data by each sample 
section, and outputs n-sets of sample received data, n-sets of m-stage (m>2) of 
shift registers that shift each sample received data for the 1 st clock period, m-sets 
of selectors that select n-sets of output data of each stage of the n-sets of m- 
stage shift registers based on the selection signal, a multiplier that multiplies 
output data of each selector by the inverse spread code, and a selector control 
part that generates a selection signal to instruct the selection of the output of the 
shift register from which the sample reception data corresponding to each sample 
period are outputted. 
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DMUX0B6OH 4«*-A*>^ r ;US(t7 f - 
*1, 2, 3, 4"^;t7l/i«»lT, #l^!y7 r l^ 
-hG>JS»!fc*5^T. FF6 6# 2 5 5fcl#B<&4« 
*-/W>^;Wft«5 f -^l > 5, FF68#25 
5JC2#@<7)4fi^-/W>7 f Jl/S{ix-^2. 6, 

FF7 0# 2 5 5JC3SBC0 4^-/W>7 P ;!/§ 
(ix-^3, 7, FF72#255lC4 #@ ©4§ 
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0 Cfl^9 44 7 1 (P 2 0 0 1 -9 4 4 7 1A) : 



■t-my-J 5 4, 8. -fclilrtTS. 
[0 0 3 9] FF66#i (1 = 1-2 5 5) tt, 

T, 5-S->7Ft5. FF6 8#1 

(1 = 1-2 5 5) tt, ^-yTV-hcOjlfc&tC^U* 
HaSO^ny^CHJBLT. g<fx-*2, 6 
7FT5. FF70#i (i = l~2 5 5) tt, fy^ 

u- h ©js isgcic^ b ^jn«fto i/ □ v z \zmm bx. 

§Mx-^3. 7*"«^7hnfli«r«. FF7 2#i 
(1 = 1-2 5 5) tt. 5=-y7*U-HC!)«*ftK:«UH 
HHkO^Dy^eMLT. £«x-*4, 8 

[0 0 4 0] C0J:3k:. FF66#i, 68#i, 7 
0#i. 7 2# IO»^ny7H*ft»44«*- /W 
>7>JSSSTtt&<^7U-h©ja«ftfc©T. 4 

[0 0 4 1] 2 b i t#£>*6 2tt. 
e n 4 Cf-3t. «Att\ -f*-7JHi#e n 4 ©&T 
OO^-TS^TD-fe-y h3*XT. ^Oy^CLKIClig 
J»bT. 0-3 FbT. *-7> hMSrffl^J 
l-4SEL64#i (i =256-1) tt, * 
£>F<I= ro J ©<!:#, DMUX0K6 0+OFF8 
2#5 (i=2 5 6©<h#) XttFF6 6# (1-1) 

(1=^2 5 6) ©m*f f -^*a*?-r*. 

[0 04 2] *?>hte= r 1 j Oit, DMUX0K 
604»©FF82#6 (i =2 5 6fflif) XttFF6 
8 # (1-1) (i*2 5 6) ©tBAr-^*I«t 
-5. %V>hfe= I" 2 J ©£#. DMUXIhIS86 0*© 
FF8 2#6 (i=2 56®if) 7ttFF7 0# (i 
-1) (i*2 5 6©i:t) ©ttJ^x-^fcSiR-fS. 
#£>F«t= T3j ©<!;#. DMUXIUg§6 O^OFF 
82#4 (i=2 5 6©it) 7ttFF72# (1- 
1) (1*2 5 6) ©HJ^x-iS'fcjliR-fS. 

[0 0 4 3] CtllCfcO. El 6 ic^f <£ 5 IC> 4-1S 
EL 6 4 #2 5 6**6, 4{g*-A'D->7U >^S*l 
T. 4«*- /W^TVUHBt*-* 1. 2, 3, 4-# 
2 5 6 t a ptbTtHrtSnS. 4-lSEL64#2 
5 5*>Stt, 2 5 6 t ap*fi 1 ^U- hi!ttT2 
5 5 t a pa<ffi:*j£n*. KT. W«fcUT. ( i + 
1) t aptitfj^&l^y^V-hanTi t aprttffl 

[0 0 4 4] FF6# i (1 =2 5 5 — 1) tt, 

->7hSjft£bT, aO«K3-F*«»UTJr»*. 7y 
5=-|lK 8#i (1=2 5 6-1) tt. FF6#256© 
A*aH6tt3-F (i=2 5 6©££) XttFF6# 

(i-i) (1*2 5 6) jj»stB*sn«aas*3-'i« 

J?gg2#l (1 =2 5 6-1) tt. i t apt???® 

»8# i«*6ttj»sn*a»it»3-F**iicbT. uiic 



i§ i o \ztbt>Tz. rmcio. 2 5 6eyh©aatifc 

3- Ft 2 5 6(HcD*-n-9">7';b§fllx-^^*J¥^ 

iO#g§l Ott, ft£gg2# 1 ( 1 =2 5 6-1) 
©ffl77x-7£J!lD#bT, fiHMSlHA-r*. 
[0 0 4 5] 02"P©S#&ifeg84 8tt. Vyf H7-f 
W44#l, 4 4#2*>e>Hi*;£n*;t§Htt*;!lDSb 

t. mtt^mm^oyr^ji^m^s oicm^i-s. ii 

B7*n77"f Jl/«f$gB5 Ott. «*2!ifcffi4 8j4>Sffla 

i£&tt*-f 5>**lftfflbT, RAKES<§«8 5 41C3I 
fcTtS. RAKEgft«t5 4tt, /t7««fcffi« 5 2 «fc 

4 2#1. 4 2#2 e t0tb*$n-5§«'T-^Sr«Si-r 

[0046] bukwu&w i mm&m\z ±n«. < 

F L-77,*£^!y7>- Ffc#bH««»T->7 MM* 

[0047] m2mmmm 

0 7tt, *&9i®M^^»lBiC£SSfttt<!>ttJ&BT 

& 5 . z © h cs-r g«« «. 0j a a » mmhm c r 

W"7>T-'±"9b# i (i =1-4) . BPF9 2#1 
■(I = 1-4) , H9fitt^£dcS9 6# 1 (1 = 1- 
4), S*1J-100#i (1 = 1-4). 102#i 
(i = l~4) , A/D^M104#1 (1 = 1- 
4) , 1 0 6 # 1 (i = 1-4) . 1 0 8, 11 

0. ttVUfflm&l 12. 2b 1 t*"7>*l 1 4. 

4- 1SEL116, 1 1 8. Vy5 1 F7-f 2 

0, 1 2 2. ffiffiftn-F&fcSBl 2 l. «AKfASl 
2 4. DMUX 1 2 6R^§mT J -^ji^^ , 077'f;i' 
>tfE:U 1 28# i (i = l~4) ZMffilrf. - 
r [0048] 7 9 6 # 1 tt," ■fe^ffCKtt 4 

**»»«Ttt. 4*©7>^±9.0# 1 (1 = 1- 
4) tfimtibtlT^Z. BPF9 2#itt, CDMAf 
m> 2G^OS<|j6&S^TS.^LNA : 9'4 ' 

#1 (i = i-4) tt. 1 m&mkmrhz. nam* 

*fiESi59 6 #i (1 = 1-4) tt. ^-^A>HIC*« 
1--5fc»©^ff#€r^1-2>. 9 0* #*§§S9 8# 1 

(1 = 1-4) tt. JMMM»©tt«ft9 0' HlEr*. 

[0 0 4 9] 5*-tJ-100#i (1=1-4) tt, S« 

SWl02#i (1 = 1-4) tt, S(Ix-7t 
9 0* fi«B<ESn«:»3fifll#«*5*-»ybT. ^ 
-7A*> Fm^tC^ttS^Sl* bTQf 1 ^ ^^©Sdx 
-7*ffl73T5. A/D**B10 4#I (1 = 1- 
4) , 106#1 (1 = 1-4) tt. 5+1tl00# 

1, 1 0 2 # I I . Q^^Ma^-T. 
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#112 0 0 W944 7 1 (P 2001-94471 A) 



( [0 0 5 0] H8B, SI7<Di¥li7*Dy2l2T£5. 13 

9#i ( i = i~4) frzm&znz. #/*ijio9 

: 2Wmm : r^7)^-VvK (DP-RA 

; M) 1 3 0 # i , 1 3 2# irt>£>)Bjj£$ttS. DP-R 
AM 1 3 0 # i , 1 3 2 # ite, *£&*7 KWXS^ 

*7JHi^t iRfctt t-r 

[0 0 5 1] DP-RAMilfcOlt 
5ATfe*aWI6"C***t, »#a*7Fl/XiKBL 

*4, -*©HlC*#a**bT^*fc*, 

EHM'*&afrTr*<5. DP-RAMl 3 0# i , 132 

[0 0 5 2] 10 24«O4Kyh© 

5o 1 0 2 4ItlT^SCOH *WTt4; x-^^fc: 
«y FU-htfti 6Kbp sT*th 1 6. 3 8 4MHz 
0*Wttf>:/U >^HttfcT»4, 1 t'y hOx-^lC 

i o 2 4flo^-Ait>^§^7 ; -^^iR§$n^c: 

[0 0 5 3] **U«1 1 0*4, /^U 1 0 8£Htt© 
*d&T?*t), 4fl©^ ; EU 1 1 1# i ( i = 1-4) * 
SfllJSfcStt*. ft^^U 1 1 1# i»4, 2..IMODP 
-RAM134#i, 136#I*6S«. 

[0 0 5 4] jCEUMMgl 12*4, »*a**7Fl/ 
^^>^138, *ea»imiMftl 3 9, M^ffib 
fi"J7 Fl/X**>* 1 4 0XQCtt*ttlLffi«I«l» 1 4 2 
?:ft§o »*ii*«7Hl^X*^>^l 3 8*4, 
yu-h04«*Wt*>^;PH*ftOH5RLa:^^D 
y^fcPMBUT. 0-1 0 2 3£T£$t)>gL#*>F 

[0 0 5 5] R*HJU«7HUX*«»^14J)tt* * 
*&*7FU*=0fcfc*fcU'feyhSttT, §£a* 
7Kl/XO^D^^©lr*^«lc«OH»»<3!)^ny^T 
0-1 0 2 3*T*liDaL*«r>>bT, tt*BU7 
FUXtBAT*. $#JT*4, ir£*&=4T&£<£ 
"C% »*a*7FUXO^nyi704fiOjSjKT«*a 
U^rff^o cn*CcfcD, 1 0 2 4®CDx-*C0*ta* 
P$r»1i: 1 0 2 4 x 4«Or-*©R*lB W»n*HfcL 

[0 0 5 6] tt % »*a*7Fi/xa« roj Oii K 



*BL7Fl/Xt> roj i&*«fc5£fc*BL7Fl/X 

*»*a*7Fi/^tra»!*«t'3TffoT^s. :ni; 

£9, H-ffi^o#fra*tK*lHU*«tTt)*i*c:i:t 
H«l/T^«. K»ttbSMffai4 1*4, *ta*s 

[0 0 5 7] 2 b i tXV>9 1 1 4*4, R£Bl/ffifW 
ttSl 4 1 CJ:*«*ULilO«.D.»ACJ:0U-b?r F 
S*TE\ (K*HJLirnyfirJltttk-rl 0 2 4) O^iS 
fcO^dy^lCHJBbT, 0-3£T£#£>FT3# 
£>*T&£o 4 - 1 S EL 1 1 6*4, 2 b i ttf^> 
91 14©*9>h«KlBDT, ^^E:U 1 0 9 # i (i 
= 1-4) *6ttlASft*SBf-##i (i = l- 
4) ®*#6ttT0J:3fcW?1"S. 

[0 0 5 8] rttf>*lt=0©i#, £{§x-*#l£ 
WIT*. #£>*€= 1 Sfll5 s -^ i #2*a 
S?T£o #'?>*«i=2CD£# > gfix-*#3£31iR 

t*. ^^>^fit=3©^#, s»x-^#4*a#ir 

S 0 4-1 SEL1 18*4, 4-1 SEL 1 1 6£H« 
ICUT, 2 b i t#£>* 1 1 4©*£>MtKj6C 
T, ^'Jlll#i (i = l-4) *>SB*Sfta3 
ilf-^fti ( i = 1 — 4) *WJT*. 
[0 0 5 9] 7yfH7-fM1 2 0, 12 2*4, g|2 
H7-<M44#1, 4 4 i^K65*C|^-T 
»5. fiU 7yf Hh7-{M12 0 f 12 2*w£*j- 

(i = l-4) to9L&U\s9Uy9n 
Kft^02t©7y^H7^W44# 1, 44#2C 
43*t^5 1 u/yi/-F04^WW>7 p ;^SIS*cm 
f^o VyfH F^Jl^ 1 2 0, 1 2 2*w**t 

(i = l-4) <DVtfrm\s9ay9R 
a»-^4^2*OTy5 1 F7^;l/^44# 1, 44# 

[0 0 6 0] »Hfc3.r F i 2 lRtf«*iEtMBl 2 4 j 
*4, H2*©fc©£*JlttfcH---C'**. DMUX12 ) 
6*4, 2 b I ttlV>91 14©#£>FffiKim*ffi * 
L7Fl/X*CiEi;T, aTflcfcifcLT, 
K^P77^«I$»12 8#I (i = l-4) ©Wf j 

[0061] *$>?m=o(Dtt> gm^-fim-? 

□ 2 8# ifc»*atr. *C7>^M= 

sfi7 i -^)iffi7D7 7-r;i/«^gi5i 2 8# 

2K»€fiiO. *7>^M=2CD l i:^. g^-^ji^ 

^P7r-f^ilia»«i 2 8#3C«*atr. 

= 3©££. S«X-^aH7'n77'f^«^8Kl 2 8 

# 4 i cst&tr. 

[0 0 6 2] fib, S{gx-*i!iS7*n77'f;i'fiMSfi& 
1 2 8 # i ^co##3i«.«. SE*ffit7HUX=0©S 
if-^Y^fh^^MUO, 12 2©->7hU 

-77^wg^aicA^f nr, -toffiMfflwrn^tt^m 
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0 0 



94471 (P 2001-94471 A) 



Mfcfc-afcitfclM&U Si[*tilL7HU7.= l 0 2 3 
fflStf-i'^-yf l<7^W 1 2 0, 12 2©->7 

[0 0 6 3] §«x-$'iBE7n77'f;i'«fc8Bl 2 8 
#i (1 = 1—4) tt, gftx-:?* 1 ©JSE7□7 7 
'f.>^£gE^ft-rS;< : E l JT;&5„ BjSLftlr>«VUffi«fc 
taffitt, SM^-^aKT^r-OWMfraSl 2 8 # i 

( i =1-4) ©4 J ^e>ffi^fi*tift5^"f 5>^t§ 
ftx-7©#^# i £&fcBLT, K^-f 5>^-eSftx 

i *aas«r*j:5H«bair»RAKEa*«ic 
sara. rakes«w4, /^-©gt»ai>sfif 

[0 0 64] £(h\ H7©S««©»fl«3IJ*T*. 7 
->fl©£+^*£|g|^-37>x-+9 0# 1 (i=l 
-4) tt. «»*g<rT3. BPF9 2# 1 (1 = 1- 
4) tt. jtottfr&CDMAtt*0ftflrflH|0*«ail 
$#S„ LNA9 4 # i (i=l~4) tt. CDMAS 

# i ( 1 = 1-4) . S*itl00#i (1 = 1-4) 
RtfA/DSafcS 1 0 4 # i (1 = 1-4) C«k04tf 

jSEgg 9 6 # i (1 = 1-4) . 90* £ffiS§98#l 
(1 = 1-4). 5*+H 0 2# 1 (1 =1-4) Rtf 
A/D*iftB10 6#I U = l~4) »CJ;9 4fcfyh 

f [0 0 6 5]"H9li,' mS<0*'0*?T- hTi&S. 

I I, Q^+^HCOV^T©, *=EU10 8. 110, 4' 
-1SEL116, 1 1 8Rtf"7 y3-Y-74)\,9 1 2 
0, 1 2 2 0»ffttJUtWK:n-aOT. I^**)^ 

[0 0 6 6] S#ii*ffliJ7 H 1/7.* "5 >>' 1 3 8 tt. § 
1 ©3^7k-h©4te*-A*1*>7)l/;lSE 
RC*U»*Dy*K:W»bT, 0 (Ohex)-lO 
23 (3FFhex) ST**DSU;&9> h UT, ff 
*ii*ffl7l«U^*4j«r*. *«i&»S«!lffflS 1 3 9 
tt. »#ji*ffl7HUX3&»0Jca:4t. «#j&*®£l 

3d *»s 2 ®x« 2 n *> s i b k w# a s <t 3 mt &*« 

(" [0 0 6 7] *%'J 1 0 9 #Yo = 1-4) «> #g 
j j£*Bfif»8Bl 3 9K,fc0fB*SftSDP-RAMl 3 

! o#i, 1 3 2# i oi»rn*— 3SFK. »ea*ffl7H 

1 £*£&tr. cnickO. B 
9C^T«k3lC. 1 0 24fi©§tf-^#iSl:. D 
P-RAM13 0#1, 1 3 2 # IKSSK 

[0 0 6 8] R*H1U«7HUX'* •>>>'! 4 0 

tt. »#a*-ffl7KV^*i0C?4-5t'J-fey hStlT, 
I *£>&#7KW;*aC>->*lAS.©JLny*flfc8c©4 



n-z^C^UT. 0 (Ohex) -1023 OFF 
hex) £-p*ilOSL#17>HLT. tt*tHWB7F 

R*HiLH*iw«i 4 la, tra* 
[00 6 9] j* =& o 1 'o 9# i (i = i-4) \t: Wh-' 

ffiLBIW®>gBl 4 llC«fcD£;S3tt5DP-RAMl 3 

o#i. 1 3 2 # i©nrn*>— jjoUfrttibrnTFu 
*fi*a»5a«7*-*# i t**m-r. crnic^D, b 
9 ic^-f <fc a t, gm^-* # 1 ftHbK&StiXiA&V 

U109#l (i = l~4) *»61 0 24X4flCSi 
x-^om^fflbWHWi 1 0 2 4ffl©aff5 ! -*'©»#' 

[ 0 0 7 0 ]' 2 b ' 1 t h 6 >9 1 1 4 li, «*ffl Lffliff' < 
WW 14 ifcJ:!>tt*HiLffljWBD»*.sn*£»J-fcv 
HSnt, &*fflLttiUfl7Fl'X#0K:fcS£, 
>S73>7£LT. 0-3 NTS. 4-1 S 

EL11614. 2 b i t#7>:?<l= i (1=0-3) 

oti, y^eu i 09# (i + i) *6Hi*an*ftfli 

( (1 + 1) *WRT*. 

! [ o' 6" 7 1 ] i nfe i o 7 To 2 '4 fi^s^^- * © * " 

*U109#i (1 = 1-4) ^*#^*.*fT-3T^S 

mwK**&*ftfc 1 o 2 4<@©sftx-^# 

1, #2, #3, #4#1 -4SEL 1 1 6<k9)g#:tb 
7j£ft3. 7-)-?H7^M12 0H ^>>7U-KX 

1 6«©«*SrtAaSft««*5^*A*LT, B 
2 cf J (7)Vy5 i F7^)^4 4#li^#ICK^LTI5 1 ! 

[0 0 7 2] £©i*?Ty^75;Vy 1 i 6 til' 4 " 
#©7>^+9 0# i ( i = 1-4) %-Q\itt<, #S 
K 1«HWTV>*©T. BB««*niltefc*;:ia% 
t». b^fe. BlBBBttiSWttCH-OTy F7<f 

#5. Q^^^O^^'J 110. 4-1SEL118 

' [0 0 7 3] %AX8IB12 4».' TyfPH^-f^ 1 ' 

2 0, 1 2 2*»6iH*Sn*ffiH«a*lD*LT. . 

DMUX 12 '6 tt? r 2 b 1 t *)V>9WBtXf 

'T*. SE*fflUffl7HWX=0©§«r-^^V-y5 i H 
7^M 1 2 0, 1 2 2©->7M^v J 7;^©g^a(CA 

LTFUZtf-mTZt. 2 b 1 .t.*!»^ffl= 1 ( 1 
= 0-3) C«Ear**«9 f -^a«7n7 7tf^W»» 
S512 8# (i + l) »cji®7 ; -^iiJE7a7r'rp« 
^351 2 8# (1 + 1) ftlCKW-SftfcBSL&V^ K 
^7*>>>^S:*'i7>h7-y7UT, jlJ£7n7r-f;i/ 
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#182 0 0^-9 44 7 1 (P 2 0 0 1 -9 4 4 7 1 A) 



5 f -**»l7 f -*ffli7*a7 7-r )VQkft® 1 2 8 # 
(i + 1) 

[0 0 7 4] ttWHUBTFUX-l 0 2 3©£fi?- 
W7?H7-fM 1 2 0, 1 2 2(0->7M/^^ 

7*fc&*fflb7FU*#-grr*ST, 2b i t#>7> 
*ffl= i ( i =0-3) fw&3T*gffx-:5'>Ii£7"n 
7 7-f;P«JfSBl 2 8# (i + 1) C±S6©7FU** 

-f;WH»»12 8# (i + 1) (C*#5i*SffO. 

C0 0 7 5] «eyp7r-r;nia»»i 2 8# i \zmz 

tWB*a«icj:oK*iasnT, «tt7*n7 7-f;i'«» 
tti 2 8# i ic#irjisnfcji®7'o7 7'r;Px-^w 

a<fc30^L/^RAKES©atlCffl*D$nS. rak 

[0 0 76] «±SftWbfc±3C. 4*©7>x^-C-7 
*<&^. Sfc. Vy?F7^;i^£SllWSJBB©t>© 
[0 0 7 7] 

7 © 7 h u -7x ^ ffijfpjiS £ 9- v 7" v— V <o 



nBB®ffi*&KH] 

[HI] *SHU©*aHT**. 

[02] #»9i©Siilflffi»l8£<k3£ffi«©fcriE0T- 

[03] H2*OVy9 t H7-f^««H-C**. 

[04] 0 3*©DMUX08§©«tfi£0T'<&-5. 

[05] 04©$"fA? 1 *-hT<&S. 

[06] 0 3W^"fA5 i 1'-hTafe*. 

[07] *ISBJo^2^ifi^!S»C«t:S§««8O«lfi);0-C 

[08] H7©»3B^Dyi7HT*S. 

[010] «*OVy?H7-<*^ll*HT**. 
[01 1] 01 0^Aft-hTS»S, 

14 Vy^Kb^M 

1 6 tW^I/JH- 

18#i ( i = 1-m) '>7H/^7^ 

20# i ( i = 1 ~m) -kl/** 

2 2 # i ( i = 1 -m) §H£§§ 
2 4 TLUtfUW® 
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#W2 0 0 9 44 7 1 (P 2 0 0 1 -9 4 4 7 1A) ; 



imi] 




o 

10 
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#882 0 0 9 44 7 1 (P2 0 0 1-944 7 1A)' 
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2 0 0^-9 44 7 1 (P 2001-94471 A) 



°# 



m5] 



[010] 



X 

rH 

X 
o 

X 



X 
X 



c 



x 



fN m ^ 
fl fl H 

CI 0J tu 



■R 4> -R -R 

33 33 « a 

£ r* on 

cu £ fc £ 



C^S I^S <N 



A 
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#PB2 0 0 9 44 7 1 (P2 0 0 1 -9 44 7 1 A) 
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,9 447 1 (P 2 0 0 1-9 44 7 1A) 




- 15 - 



#H2 0 0 9 44 7 1 (P 2 0 0 1 - 9 44 7 1 A)' 



[H9] 



12 



• < »3022 ^TT 1 ^"] 
_ < f3022 X «1023 j | 

Slsx-* &3 < fo X »T^X t2 > - ( »3Q32 XHFTo aT 

Sfa-r-^ 14 ( io ~Y n X 12 V ( no22 X #1023 



7K^ ' 



Sfc^-* #1 ( #1024 QTo^r> 

Sf=-r-S#3 
g<S:r~*#4 



( #1279 )Ql28Q 3fTl2gr> — 

< #1279 yuzao y ~#l2Tl~V -- 



2bit 



!( # 1024 X"~H02T> . < #127 9 XHiHO » 12B1 > 

I t #1024 X # 1025 > ( #127 9 yi1780~Tlm8O 

( 0 hex X 1 hex > • f OFFhexX'lOOhex jflOlhex > 

;®q©c^^ 06 



0 hex 



1 hex 



I- 




1024|@<Dx-*£5£S*a*7&, 



§<5x-^#2C0DP-RAM^?j 
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